Citation analysis is a potentially valuable means of assessing the contributions of researchers, in Information Systems (IS) as in other disciplines. In particular, a combination of raw counts and deeper analysis of citation data can deliver insights into the impact of a researcher's publications on other researchers. Despite this potential, the limited literature in the IS discipline has paid very little attention to the use of citation analysis for this purpose. Meanwhile, the federal department responsible for education funding has convinced successive federal governments to develop research quality measures that can be used as a basis for differential funding.
INTRODUCTION
The last two decades have seen dramatic changes in tertiary education. Successive federal governments, through the department responsible for education (until the end of 2007, the Department of Education, Science and Training -DEST, now the Department of Education, Employment and Workplace Relations -DEEWR), have re-badged institutes of technology and colleges of advanced education as universities, strongly encouraged a rapid change from collegial processes to managerialism, reduced funding per student, imposed a range of wasteful administrative processes, forced most institutions into heavy financial dependence on full-feepaying international students, and driven them into commercially risky overseas ventures.
During 2005-07, a further major intervention was in development. The basis for distribution of research funding was to be changed to a vastly bureaucratic process. The term 'Research Quality Framework' (RQF) referred to a scheme whereby DEST would determine the quality and impact of research undertaken by groups of academics in institutions. The scores arising from that process would in turn be a major factor in the allocation of research funding. The RQF was notionally abandoned by the Rudd Government which took office at the end of 2007. The alternative scheme currently in development appears very likely, however, to inherit some, and perhaps many, features of the predecessor RQF proposal.
Assessments of research quality and impact can be based on a wide range of measures. This paper considers one key element -the count of citations of a researcher's publications. It commences with a review of the now-dead RQF and the general frame of its replacement, and some of the challenges inherent in such schemes. An overview is then provided of the study that was undertaken, followed by an analysis of the results arising from the two selected citation databases, and of the quality of the collections. The implications for the Information Systems (IS) discipline in Australia are argued to be potentially negative, and very seriously so. Conclusions are drawn regarding actions that need to be taken.
MEASURES OF THE QUALITY OF RESEARCH
In recent years, several countries in Australia's reference group have implemented mechanisms for evaluating the impact of individual researchers and research groups. These have generally been an element within a broader activity, particularly relating to the award of block grants to research centres. The key examples have been the U.K. Research Assessment Exercise (RAE 2001 (RAE , 2005 , which was undertaken in 1986, 1989, 1992, 1996 and 2001 , and the New Zealand PerformanceBased Research Fund (PBRF 2005) . The U.K. RAE has involved lengthy and bureaucratic specifications of how research groupings and individuals are to fill in forms, including definitions of the publications that can be included, large evaluation panels comprising people from disparate disciplines, and lengthy, rule-bound assessment processes. It has been a very highly resourceintensive activity. It had been suggested that the RAE was to be abandoned, on the basis that it has achieved its aims (MacLeod 2006) , but a 2008 process is under way, with only moderate changes from the previous iteration.
During 2005-07, the then DEST devised an Australian Research Quality Framework (RQF), along similar lines, and for similar purposes (DEST 2005 (DEST , 2006a (DEST , 2006b (DEST , 2007a (DEST and 2007b . Critical consideration of the RQF's likely impact on IS is in Fisher et al. (2007) .
Even as it moved towards implementation, many key aspects of the Australian RQF remained vague. It sought to measure:
• "the quality of research", which included "its intrinsic merit and academic impact"; and
• the "broader impact or use of the research", which referred to "the extent to which it is successfully applied in the broader community".
The unit of study of the measurement process was to be 'research groupings' within institutions. These were to be decided by each institution, but were to be subject to considerable constraints in terms of disciplinary focus and minimum size. It was envisaged that each research grouping would be assessed against 5-point scales. The outcomes were to be rankings, which were to be used (in a manner that was never explained) in decision-making about the allocation of research-funding.
The iteration current at the time of its abandonment by the incoming government at the end of 2007 restricted each researcher to their "four best outputs" during "the six-year assessment period", although a case could be made for inclusion of impacts of "original research conducted during the preceding six years" (DEST 2006a, p. 15) . This represented a very narrow window into each researcher's product, product quality, and product impact. Yet worse, this was coupled with a demand that each discipline nominate a fixed list of A+, A, B and C journals, with no more than 5% of them as A+. This left no scope at all for subtlety or diversity in relation to such matters as subdisciplines, research domains, the emergence of new sub-disciplines and domains, and the progressive re-definition of discipline scope.
A further aspect of the scheme that warranted concern was the suggestion that a measure be used comprising "the proportion of [those] publications ... which have citations [i.e. citation-counts] that would put them in the top decile for the discipline" (DEST 2006a) . Such an assessment would have required not only a clear definition of complex questions about the boundaries of disciplines, but also a comprehensive database capable of supporting analysis of all citations of all publications in all disciplines. The architects of the scheme appeared to be unaware of the realities of bibliometrics, or unprepared to permit practicalities to interfere with a political imperative.
There was considerable evidence of muddy thinking within the DEST documents. During the first two years, attempts were made by academics to achieve some clarity and logic in the scheme, but as the date of implementation was drawing near, their energy was diverted to desperate endeavours to defend the interests of individual universities and disciplines.
Of particular relevance were the following problems:
• it appeared that 'merit' and 'impact on researchers', two fundamentally distinct notions, were to be subsumed into a single measure; • it appeared that "[broader] impact ... in the wider community" was to be conflated with the "significance" of the area in which the work was undertaken; • shortly before implementation, it remained unclear what specific measures were to be used;
• measures of 'broader impact' on business, government and the community remained challenging to devise, not least because less formal publications such as the trade press, professional magazines and newsletters, and even some government reports, are sometimes coy and often imprecise in their attribution to sources.
The abandoned RQF is to be replaced by an Excellence in Research for Australia (ERA) initiative. At the date of writing, only two authoritative documents were available, both Ministerial Media Releases (Carr 2008a (Carr , 2008b . ERA, "to be developed by the Australian Research Council (ARC) in conjunction with the Department of Innovation, Industry, Science and Research [DIISR], will assess research quality using a combination of metrics and expert review by committees comprising experienced, internationally-recognised experts". It is to be "a transparent, workable system to assess the quality of home-grown research". (All quotations in these paragraphs are from Carr 2008a).
The 'discipline cluster' notion has survived: "ERA will use leading researchers to evaluate research activity progressively in each of the ARC discipline clusters and several clusters covering health and medical research that will be informed by experts from the National Health and Medical Research Council (NHMRC)". Verbal presentations have indicated that there are to be precisely 6 discipline clusters within the ARC and 2 within NH&MRC. This inevitably lumps together virtually all physical sciences into one 'cluster', and similarly all social sciences, all humanities and all creative arts. Attitudes to the appropriateness and worth of different categories of publishing venue are contentious even within individual disciplines, and vary enormously between disciplines. Unless the ERA somehow enables differentiation within each 'discipline cluster', there will inevitably be vicious battles over evaluation methods, and inevitably the large, well-established and wellconnected disciplines will win out.
The idea that the quality measures will influence the allocation of research resources has also survived: "Each cluster report will detail by institution and by discipline those areas that are internationally competitive, together with emerging areas where there are opportunities for development and further investment", and "It will also assist with the Government's plans to introduce funding compacts for universities".
Departmental officers also succeeded in retaining at least some aspects of the prior deliberations about metrics, despite their confused and unsatisfactory nature. This is apparent because "The ERA will build on work done to date", and "consultation [would continue] with [some?] disciplines about metrics appropriate to their disciplines, noting that some measures will be appropriate to all disciplines and that for all disciplines expert review of the metrics is essential". It remains unclear as to whether the word 'disciplines' is to be taken at face value, or really means 'discipline clusters'.
In the meantime, the ERA was to "start with those disciplines where the metrics were most widely accepted, for example, in the physical and biological sciences". This appears to have the advantage for IS of leaving more time for study -unless some parts of it are drawn into the 'physical sciences', which is possible because the codes for IS are split between 'Information and Computing Sciences' Division and the 'Business and Management' Group (ARC 2006 , ANZSRC 2008 . The deferral has the corresponding disadvantage that the evaluation framework might be set in stone without IS and disciplines with similar characteristics even being involved in the negotiations.
Schemes such as the RAE, PBRF, RQF and the emergent ERA are political in nature, designed to provide a justification for funds-allocation decisions. Moreover, any evaluative regime of this nature is inherently backward-looking. In rewarding prior performance, it overlooks those individuals and teams that are poised to undertake breakthrough research if only they are provided with sufficient resources.
The research reported on in this paper, while acknowledging the political dimension, seeks to adopt a rational approach to the question of how to appropriately measure one particular, key aspect of research quality.
The 'merit' component of 'research quality' might be measured by a count of publications, and/or a count weighted by the venue in which each publication appeared. This is not a primary focus of the research reported on in this paper, but it was reflected to some extent in the research design.
The concept 'impact on researchers' is multi-faceted, and a variety of indicators could be used. For example, re-publication of papers in collections and anthologies, and translations into foreign languages, both indicate that a researcher's work has been both noticed and considered to be worthy. Reputation or esteem is indicated by international appointments, prizes and awards, memberships of academies and editorial boards, keynote-speaker invitations, and collaborations with other highlyreputed researchers.
A count of citations within journals is an attractive metric for several reasons. It produces quantitative data and hence statistical techniques can be applied. Journal publication is mainstream across a great many disciplines, and hence cross-disciplinary comparison may be feasible.
Many issues arise, however. There is likely to be a preference for citation-counts to be weighted in some manner, depending on the publication-venue of the cited paper and/or of the citing paper. Conference proceedings may be ignored, or weighted very low, irrespective of the norms in the discipline or research domain. In addition, the publications impact of some researchers may be tightly focussed, even on a single work, whereas the impact of other researchers may involve the summation of many works.
Citation-count was to be the primary focus of the RQF, and it appears likely to figure prominently in the ERA as well. The research reported on in this paper focusses on citation-counts, but places them in context, and considers various measures associated with them, rather than counts alone.
OVERVIEW OF THE STUDY
This study was undertaken within two important contexts. One was the increasing bureaucratic interest in measuring the quality of research, as discussed in the previous section. The other context was a study of the history of the Information Systems (IS) discipline in Australia. 'Retrospectives' on the discipline were published in Clarke (2006 and , the first within a Special Issue of AJIS (2006) and the second, at greater length, in Gable & Smyth (2008) .
A full description of the citation analysis method adopted is reported in Clarke (2008), which also reports the outcomes of analyses of the citation records of leading and 'middle-ground' academics internationally.
Briefly, the method involved the following steps:
• a set of 34 refereed venues was selected as representing the core of the discipline, with subsets distinguishing a few 'AA' journals, plus 'Generalist A', 'Specialist A' and 'Regional A' journals; • a list of authors active in IS in Australia from the late 1970s to 2005 was assembled;
• sources of citation-data were evaluated, and two selected;
• citation-data was extracted from the Thomson/ISI citation-indices, and subjected to analysis. This is discussed in detail in section 4 below; • citation-date was extracted from Google Scholar, and subjected to analysis. This is discussed in detail in section 5 below; • anomalies were investigated;
• implications were drawn.
The remainder of this section discusses two aspects that are specific to this part of the study and hence were not addressed in Clarke (2008) .
The first topic is the manner in which the list of Australian IS researchers was developed. There are currently about 700 members of the IS discipline in Australia. In order to compile a list of names, the author drew on his experience in the field since about 1970. This includes the establishment of the Australian IS Academics Directory (Clarke 1988) , and involvement in the subsequent incarnations as the Australasian IS Academics Directory (Clarke 1991) , the Asia Pacific Directory of IS Researchers (Gable & Clarke 1994 and 1996) , and the (A)ISWorld Faculty Directory (1997-). In addition, the broader project of which this was a part included the development of a directory of full IS Professors in Australia (Clarke 2007) . Somewhat arbitrary decisions were taken as to who was an expatriate Australian, and how long immigrants needed to be active in Australia to be treated as being Australian for the purposes of this analysis. Data was sought in relation to about 100 leading Australian IS researchers, plus 4 well-known and successful expatriates.
The second aspect of the method relates to the set of refereed venues that was selected in early 2006 as a basis for evaluating the scope of citation databases. As explained in Clarke (2008) , this reflected the considerable body of publications on publication venues, including the primary international register of IS journals (which was established, and is maintained and published, in Australia - Lamp 2005) .
By the time this paper was completed, it was known that four other relevant projects had been undertaken in parallel with this research, and published after it was completed.
Firstly, the international body of IS researchers, the Association for Information Systems (AIS) has addressed concerns within the USA about inappropriate valuations of IS publications by Deans of Graduate Schools of Business. A 'senior scholars forum' proposed that the AIS publish "a 'basket' of journals that the AIS deems as 'excellent'", and nominated "MISQ, ISR, JAIS, JMIS, EJIS, and ISJ [plus] JSIS and JIT" (depending on whether six or eight journals was decided on being appropriate) (SSF 2007). Comparisons of these later lists with that used in this study demonstrates several differences of detail, which reflect the specific purposes of five quite distinct projects. One aspect of significance is the distinction drawn in the present study among general, specialist and regional journals. There is, however, a sufficiently broad similarity that it appears reasonable to infer that the results of the study would not have been greatly different had any of the other lists of journals developed in those studies been available and been used instead.
RESULTS OF THE THOMSON/ISI STUDY
Thomson Scientific now owns a service previously known as the Institute for Scientific Information (ISI). ISI was established in 1960, and has been widely available since 1988, and on the Web since 1997. What is referred to here as Thomson/ISI comprises three sub-collections marketed under the brand-name 'Web of Science'. The sub-collections are the Science Citation Index (SCI), the Social Science Citation Index (SSCI) and the Arts & Humanities Citation Index (A&HCI). The collection is well-known and much-used for bibliometric analyses generally, and citation analyses in particular.
Sometime in late 2007, DEST announced that Thomson Scientific was to be the data supplier for the RQF. (The only authority that could be located was on a web-page entitled 'RQF 2008 Documents and Forms' -DEST 2007b, although a Thomson Media Release of 2 November 2007 also mentioned it). On the basis of comments made in presentations by ARC and DIISR executives in early 2008, it appears likely that the Rudd Government will select a single supplier of a citation database to support its ERA initiative, and that database will be Thomson/ISI. For these reasons, it was essential that it be utilised as part of this study.
Method
Data was extracted from the collection over several days in late January 2006. Access was gained through the ANU Library Reverse Proxy, by means of Thomson's 'Web of Science' offering. Both sets of searches were restricted to 1978-2006, across all three Citation Indices (SCI, SSCI and A&HCI). Multiple name-spellings and initials were checked, and where doubt arose were also cross-checked with the AIS eLibrary and the (A)ISWorld Faculty Directory.
Following the Google study (reported on in the following section), supplementary research was then undertaken within the Thomson/ISI database in April 2006. During the 3 months between the two rounds of analysis using ISI, the database and hence the citation-counts of course continued to accumulate. Re-sampling was undertaken in June 2007, in order to provide information about the stability of the data collections, and the rate of change of citation-counts. Further experiments were performed, in order to enhance understanding of the quality of the counts.
Citation-Counts for Australian IS Researchers
For a small number of Australian IS researchers moderate counts were found, but the majority of Australian IS academics barely register on the ISI scales. Reasons for this are discussed below.
An arbitrary cut-off of 100 total citations was applied. (As it happened, none fell between 86 and 166). This resulted in the inclusion in the table of the 4 expatriates and 7 local researchers. Column 1 shows the total citation-count, and column 2 the number of papers found. Column 3 shows the citation-count for the person's most-cited paper, primarily to provide an indication of the upper bounds on citation-count-per-article.
CAVEAT: For reasons that are discussed progressively in this paper and in greater depth in Clarke (2008) , there are strong arguments for not utilising the data in this The Thomson/ISI service supports several alternative measures. As described in Clarke (2008) , the 'Cited Ref Search' generates higher scores, because citations within papers in the ISI collection are counted even if the cited paper itself is not in the ISI collection. Although the analysis was problematical, the results do lead to insights of some value and are provided in Exhibit 2. The people selected include one of those in Exhibit 1, together with several others from the 'middleground' behind the citation-count leaders.
The first group of columns provides the same data as Exhibit 1, derived using ISI's 'General Search' function. The second group of columns shows the additional citation-counts disclosed by ISI's 'Cited Ref Search'. The last two columns show the sum of the two citation-counts and the expansion factor, i.e. the ratio of the summed citation-counts to the General Search citation-count.
The data in Exhibit 2 enables the following inferences to be drawn:
• as expected, the wider scope of the 'Cited Ref Search' generates a count that is in all cases higher than the 'General Search'; • the expansion factor varies a great deal, from moderate (an additional 20-30%) to high (3-5 times); • the researchers who benefit most from the alternative measure are those who have publications that appeared in venues outside the limited ISI collection, which have significent numbers of citations in articles that fall inside the ISI collection. 
----In ISI Database ------Not in ISI Database -

Researcher
CitationCount
Quality Assessment
A quality assessment of the ISI data-holdings was undertaken, reported on at length in Clarke (2008) , and summarised in Appendix 8 of that paper. Key conclusions were that:
• the ISI collection's coverage is seriously deficient, in multiple ways, including nontransparency of venues, many venue-exclusions, and inconsistencies in venue-inclusion; • these deficiencies impact IS particularly severely. Key examples include the omission of early volumes of 'AA' journals, the severely inadequate coverage of 'generalist A' journals, and the even more inaequate coverage of 'specialist A' and 'regional A' journals, with the result that only about 40% of the core body of IS publications appeared to be included when the main body of the research was conducted in 2006; • although the most glaring problems arise from the exclusion of many key venues for quality IS research, there are also instances of over-inclusiveness; • even in respect of the journals that are included, the data quality is very patchy, which can result in serious anomalies; • the name-based discovery process suffers from many vagaries;
• the nature of the search capabilities is not clear, and the presentation of results is not conducive to accurate research. This is partly a result of the modest quality of the data on which the service depends, but also partly a result of deficient design and implementation.
Further discussion of the implications arising from this part of the study is provided in section 5.3 below.
RESULTS OF THE GOOGLE STUDY
Google Scholar is an experimental value-adding service provided by the well-known search-engine company. It applies the same search-engine, but to a specialised sub-set of its vast index. Although it was introduced in 2004, it was still labelled a 'beta' service in early 2008.
From a bibliometric perspective, Google Scholar is crude, because it is based on brute-force freetext analysis, without recourse to metadata, and without any systematic approach to testing venues for quality before including them. On the other hand, it has the advantages of substantial reach, ready accessibility, and popularity. It is inevitable that it will be used as a basis for citation analysis, and therefore important that it be compared against the more formal ISI database.
It was selected because it is very different from Thomson/ISI, it is in a growth-phase, it appears to be the most extensive collection available, it is readily available, and it has attracted widespread attention.
Method
Google Scholar was searched for the 30 Australian researchers who were most highly cited in the Thomson/ISI collection. These elements of the empirical work were performed during April 2006. The approach adopted was necessarily different from that used for Thomson/ISI data. The method is discussed in some detail in Clarke (2008) .
Re-sampling was undertaken in June 2007, in order to provide information about the stability of the data collections, and the rate of change of citation-counts. It was apparent from instability in the results that changes had occurred during the intervening period in both the Google collection and the Google service. Further experiments were performed, in order to enhance understanding of the quality of the counts. Some further re-sampling was conducted in April 2008.
Citation-Counts for Australian IS Researchers
The results for the people who qualified for Exhibit 1 are shown in Exhibit 3.
Column 1 shows the 'h-index'. This is a measure of recent origin, proposed by Hirsch (2005) and enthusiastically adopted in the bibliometrics literature. The h-index is computed by sorting a person's publications in descending order of citations, then counting down them until the publication-count matches or exceeds the citation-count. Hence a person with an h-index of 15 has 15 papers with at least 15 citations each. Further discussion of the h-index method is provided in Clarke (2008) .
Column 2 shows the 'h-count'. This is the total citation-count for the papers that are within each author's 'h-index'. Column 3 shows the largest citation-count for a single paper.
CAVEATS:
1. This data is based on an experimental service, and a collection of undeclared extent 2. The scores for researchers marked with asterisks may be seriously under-stated due to the non-inclusion of the proceedings of conferences at the technical end of the IS discipline The Google Scholar data is deeper and more finely-grained than that in ISI. A test was therefore undertaken to determine whether meaningful impact measures could be generated from Google citation-counts for the next level of researchers. This was done using a purposive sub-sample of 8 Australians, all of whom are chaired or chairworthy, but whose ISI citation-counts fell between 34 and 70 -well below the threshhold of 100 used in Exhibit 1. In Exhibit 4 below, the comparative data for the 8 researchers is shown, sorted in descending order of ISI citation-count.
ISI-Derived Data April 2006
Google The ISI data in the left-hand section can be seen to be too thin to support any meaningful analysis. The Google data in the right-hand section, on the other hand, is much deeper. There are several instances where researchers' h-indices exceed the entire count of articles found on ISI. Although the data extraction exercises were conducted 18 months apart, ISI's collection is stable. For example, in one re-test, the ISI citation-count increased by 30% during the period. In contrast, the gap between the two count columns averages around a factor of 20. The Google Scholar data therefore appears to be capable of more reliable interpretation.
The Google data gives rise to substantial h-indices which overlap with the measures for the Australian leaders in Exhibit 3. On the other hand, the Google h-counts of between 469 and 684, and the largest per-item counts of between 97 and 220, are both noticeably lower. Although ranking within this sample of 'Middle Ground' researchers would be contentious, the data provides a basis for comparison both with the impact leaders in the main samples above, and with other researchers internationally.
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Quality Assessment
Further experiments were conducted, in order to throw light on the quality of the Google Scholar collection, but also on that of the Thomson/ISI data service.
The results of the tests on Google suggested that it is feasible to specify a procedure to generate meaningful measures from the collection, but that the undertaking was dependent upon a great deal of knowledge about the author's works, and on fuzzy matching.
Experiments were conducted to test the quality of the ISI collection, using Google as a benchmark. A sub-set of 7 of the Australian researchers was selected, including 3 of the 7 leaders and 4 of the 'middle ground' sample. Their top-10 Google citation-counts were extracted, and comparison made with the ISI results. In each case, careful comparison was necessary, to ensure accurate matching of the articles uncovered by Google against those disclosed by ISI. The data is shown in Exhibits A1 to A7, in Appendix A.
Google finds many more items than ISI, and finds many more citations of those items than ISI does. In the sample, the ISI count includes only 39/70 items, and even for those 39 the total ISI citationcount is only 45% of the total Google citation-count.
To some extent, this is a natural result of the very different approaches the two services adopt: indiscriminate inclusiveness on the one hand, and narrow exclusivity on the other. However, a number of aspects throw serious doubt on the adequacy of ISI as a basis on which to assess IS academics' research impact:
• there are multiple instances of papers that should be in ISI but that are not. For example, 4 of Iris Vessey's articles with a total of 267 Google citations appear to be erroneous omissions from the ISI database (see Exhibit A1);
• many papers in 'A-list' journals that are missing from ISI have high citation counts in Google. For example, among the 70 papers are 7 in JIS, TIS , IT&P and EJIS, all of which are excluded from ISI's coverage but have a total of 475 citations or an average of 68 each (see Exhibits A2, A5, A6 and A7); • the net effect of those two deficiencies is that, of the 7 authors' 10 highest Google-count papers, 59% are not counted by ISI ( o a comparison between the Google citation-count for each author's top 10 papers against the total ISI count for all of the author's papers is even more stark: Iris Vessey's partial Google count is only 15% higher than her total ISI count, but Ron Weber's and Philip Yetton's are double, Peter Seddon's 4 times, Paula Swatman's 7 times, and Roger Clarke's and Guy Gable's between 8 and 9 times.
In the study of international IS researchers, further, serious and potentially very harmful anomalies in the ISI data collection were unearthed in respect of both an article (Delone & McLean's seminal 'Information Systems Success: The Quest for the Dependent Variable') and two individuals (Clarke 2008) .
In short, this analysis confirmed the provisional conclusions reached earlier in the paper: Google Scholar suffers a number of inadequacies as a basis for score-keeping for Australian IS academics, whereas the Thomson/ISI service is so grossly inadequate that use of it would be to the serious detriment of the discipline.
IMPLICATIONS
A wide range of inferences from the overall study are identified in Clarke (2008) . This section focusses on those with direct relevance to the Australian context.
Any form of citation analysis will have defects and undesirable consequences. On the other hand, it is feasible to describe a collection and analysis tool and supporting database that would be of sufficient quality to have value in supporting assessments of individuals' impacts on the research community.
For well-established disciplines, particularly in some branches of the sciences and social sciences, the quality of the Thomson/ISI service may be adequate to support assessments. It is likely to be generally seriously inadequate for relatively new disciplines, for such reasons as the long delay in accepting journals into its collection, its failure to add Volumes prior to its adoption date, and its exclusion of refereed conference proceedings. The analysis reported on in this paper and in Clarke (2008) shows it to be an extremely poor-quality means of measuring the impact of IS researchers generally, and particularly IS researchers outside the USA.
If Thomson/ISI General Search were imposed as a means of measuring Australian IS researchers' impact on other researchers, it would disadvantage every Australian IS researcher, and essentially disqualify from consideration for research funding all but about 7 people, of whom 2 have retired, 1 is employed as a consultant, 1 is a Dean, and 1 regards himself as adjacent to IS rather than firmly within it.
If instead the broader Thomson/ISI Cited Ref Search were imposed, the field might expand, but by an uncertain amount. The proposal in the now-dead RQF that each researcher would be constrained to their "four best outputs" would create a further serious hurdle. For example, if a threshhold of 100 total citations across each person's "four best outputs" were to be imposed, only a small middleground of Australian IS researchers would qualify; and if a threshhold of 100 citations for a single paper were imposed, virtually every IS academic in Australia would be excluded from consideration.
In comparison with Thomson/ISI, Google Scholar has much greater scope and depth; but to date it lacks in transparency, and in stability. However its advantages already outweigh its disadvantages, at least when compared with the complete inadequacy of Thomson/ISI, especially for Australian IS researchers.
A rational evaluation of a researcher's 'merit' and 'impact on researchers' would take into account multiple measures, such as the following:
• the count of publications in the collection;
• the total citation-count for those publications;
• the mean citation-count per item;
• the citation-count(s) of the highest-scoring item(s);
• the full reference(s) for the highest-scoring item(s), in particular the venue and date of publication; • the h-index;
• the h-count, i.e. the total citation-count for the publications in the h-index;
• re-computed scores based on the above, applying a published weighting scheme that reflects the quality of publishing venues of the person's articles and/or of the articles citing them.
On the basis of the research reported on in this paper, a process to generate measures of those kinds from Google Scholar data appears capable of being implemented. Because of the nature and quality of the data, it appears very unlikely that the process could be fully automated. On the other hand, automated tools appear feasible that would significantly reduce the resource requirements to perform, and re-perform the analysis.
If reduction to one or two measures is demanded, then the least-worst candidate would appear to be the Google Scholar h-index and h-count. The rationale underlying this proposition is that the two measures reflect both breadth and depth, rather than over-weighting the researcher's few most meritorious and/or most-heavily-cited papers. An Australian management academic has developed a tool to support such analysis, called Publish or Perish (Harzing 2007) .
If a mechanism of this kind were adopted, the threshholds at the end of 2007 might be perceived to be, for an outstanding Australian IS researcher, an h-index of 25 and/or an h-count of 750, and for successful Australian IS researchers, an h-index of 12 or 15 combined with an h-count of 500. Because citations are cumulative, and the collections are not entirely stable, any such heuristic requires re-consideration at least annually.
CONCLUSIONS
The research reported in this paper was undertaken during the formative phases of the RQF initiative, and the paper was completed after the RQF's demise but before any clarity had emerged about the details of its replacement, the ERA. Some aspects of the conclusions must therefore be expressed in a qualified and contingent manner.
The U.K. RAE, the N.Z. PBRF, and the Australian RQF and ERA are political mechanisms aimed at focussing research funding on a small proportion of research centres within a small proportion of institutions. They are mass-production exercises, and are subject to heavily bureaucratic processes and definitions. Citation analysis used in all such processes will be inevitably largely mechanical, with simple rules applied to all disciplines, irrespective of their appropriateness.
The IS discipline lacks a power-base, and hence it appears unlikely that special treatment can be achieved on such grounds as the significance of refereed conference proceedings, the diversity and rapidity of change in the research domain and hence the substantial proportion of its publications that appear in specialist journals that attract low weightings, and the applied and instrumentalist nature of the discipline and hence the substantial proportion of its publications that appear in unrefereed venues.
The analysis undertaken in this paper shows that the use of Thomson/ISI would be a seriously inappropriate decision in respect of the IS discipline, and would result in very few IS researchers being recognised as having had a significant impact. This would be very likely to have a negative impact on access by Australian IS researchers to research funding from DEEWR and ARC sources.
Several measures were suggested in Clarke (2008) that could be taken by the IS discipline as a whole, presumably through the Association for Information Systems (AIS). Exhibit 6 identifies a number of measures that can be taken by Australian institutions, in particular the Australasian Chapter of AIS (AAIS) and the Australian Council of Professors and Heads of Information Systems (ACPHIS).
• Replicate relevant aspects of the work performed in this study, using the ACPHIS list of publications as a tool in the analysis • Support AIS in representations to Thomson in order to achieve back-loading into ISI of large volumes of missing publications • Either alone, or in concert with AIS, sponsor the development of a search tool that will accept as input a list of published items and generate citation-counts and links to the citing items. This might be readily achieved through enhancement of Harzing's Public or Perish product • Maintain and further develop the ACPHIS quality-classification scheme of publishing venues • Establish a clear policy regarding measurement of researcher merit and impact
• Make successive representations to the relevant Ministers and agencies (currently DIISR and the ARC), to working parties and panels within the ERA framework, and to other relevant bodies, with a view to ensuring an appreciation of the untenability of the use of Thomson/ISI as a basis for score-keeping, and the seriously negative impact it would inevitably have on access by Australian IS academics to research funding • Make readily available to all relevant parties summaries of the deficiencies of Thomson/ISI and of the policy regarding measurement of researcher merit and impact Exhibit 6: Actions Needed by AAIS and/or ACPHIS
APPENDIX A: ISI CF. GOOGLE COMPARISONS FOR SELECTED RESEARCHERS
This Appendix provides detailed comparisons of results extracted from both ISI and Google Scholar. Seven Australian academics were selected, from among both expatriates and local researchers. All but one were selected because of their relatively uncommon names, in order to ease the difficulties of undertaking the searches and thereby achieve reasonable quality in the data. The other (the author of this paper) was selected because, for researchers with common names, full knowledge of the author's publications list makes it much easier to confidently achieve a reasonable degree of accuracy. Hence no significance should be inferred from inclusion in or exclusion from this short list.
In each of the following tables:
• the first column shows the citation-counts for the top 10 works found for the relevant author by Google Scholar; • the second column shows the count for each of those works as disclosed by ISI;
• the third column shows the nature of the venue in which the work was published, including the name of the journal in those instances where the work is not indexed by ISI; • in the bottom row:
o the total ISI count shows the sum of the citation-counts for those 10 works. The figure in brackets shows the total for that author as displayed in Exhibit 1;
o the total Google count for the 10 works is shown. The second figure is the total for the sub-set of papers that is also indexed by ISI, and is therefore comparable with the first figure in the ISI total.
